Supplementary Discussion 1 Model analysis of the droplet movement mechanism as the droplet volume increases.
Consider a droplet in suspended mode as demonstrated in Supplementary Fig. 1 , and neglect the effect of gravitational force for simplicity. The following relationship can be obtained:
where R u and R d are the bottom radii of the upper and lower meniscuses. The droplet volume increase will cause first deformation of the meniscuses. Defining that the local contact angles of the newly-deformed upper and lower meniscuses as θ u ′ and θ d ′ ( Supplementary Fig. 1 ). Then equation (1) for the newly-deformed meniscuses can be written as:
Associating equations (1) and (2) and applying the Euler method for a relatively small change between θ ′ and θ give:
Substituting equation (1) into equation (3) give:
The result of θ u ′ >θ d ′ indicates that the contact angle of the upper meniscus is increasing more rapidly and approaching θ a as the droplet volume increases. As a result, the contact line on the upper meniscus starts to move forward first as the droplet volume increases.
